This paper deals with the impact of social contributions and tax cuts (which are considered as operating subsidies) on new firms' probability of survival and economic performance. We use a rich matched database of French firms that were newly created in 1998 and that include entrepreneurs' individual characteristics and firm economic and financial variables. We implement propensity score matching models and show that (i) subsidized firms are more likely to survive after the first two years; (ii) bank loans increase the probability of survival, be they subsidized or not; and (iii) operating subsidies allow firms to increase their turnover. However, no significant effects of these subsidies on other performance criteria are found.
Introduction.
Over the last decade, economists have devoted more and more attention to firm entry and exit. In developed countries, high turnover (entry and exit) rates are observed every year (Bartelsman, Scarpetta and Schivardi, 2003) . The theoretical approach to this phenomenon focuses on the process of creative destruction from an evolutionary perspective (Baldwin, 1995; Geroski, 1995; Jovanovic, 1982; Ericson and Pakes, 1995, 1998) . It recognizes that firms are heterogeneous and that the shift in sectoral composition that takes place via firm turnover is essential for technological progress. However, the ability of firms to survive also depends on institutional and regulatory settings. In Europe and North America, public and private institutions have developed a large range of services and forms of support to help start-ups and small firms to survive and develop (Gu et al., 2006) .
In this paper, we assess the impact of public operating subsidies on newly created firms' survival and economic performance. We use a rich matched database of a cohort of French firms that were newly created in 1998. We follow these firms year by year over the [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] period. This database enables us to control not only for new firms' annual characteristics (financial variables) but also for entrepreneurs' background (e.g., education, previous experience before starting the new business). Because approximately one third of our sample consists of subsidized firms and public support is not randomly distributed, we use a propensity score matching method to control for selection bias and estimate the impact of operating subsidies on newly created firms' probabilities to survive and to develop.
Our results show that subsidized start-up firms are more likely to survive after the first two years of existence. We also find that operating subsidies have a positive impact on the turnover growth rate. However, we find no significant effect on other performance criteria (apparent labor productivity, apparent capital productivity, profitability and value-added growth) in either absolute or growth rate terms.
The paper is organized as follows. Section 2 reviews the literature on the impact of public support on firm survival and economic performance. Section 3 analyzes the regulations concerning public financial support of start-ups in France. Section 4 describes the data we use in our empirical analyses. Section 5 explains the econometric strategy. Section 6 presents our results. Section 7 concludes.
Firm demography and public support of new firms.
In all developed countries, firm demography is characterized by high entry and exit rates. Bartelsman, Scarpetta and Schivardi (2003) show that a large proportion of firms enter a given market as a similar percentage exit the same market. Because these two phenomena tend to offset each other, the static view of the enterprise demography is very different from the dynamic view. Among a cohort of newly created firms, 80% survive the first year following entry, 50% survive five years after entry, and approximately 30% remain seven years after entry. This turnover is part of the creative destruction process: for a given market, a substantial proportion of firm entrants replace a similar proportion of exiters. In the context of firms' ability to adapt to their economic environment, some are able to grow and survive, while the others are obliged to exit the market (Jovanovic, 1982) . This process of creative destruction is analyzed through the heterogeneity among firms' behavior, which results in permanent changes in the composition of the population of firms (Baldwin, 1995) . Some firms entering a given market unseat older ones because the latter are unable to adapt to new technologies and production processes. Learning models (Jovanovic, 1982; Ericson and Pakes, 1995) suggest that firms may enter an industry at sub-optimal scale to obtain the halshs-00809709, version 1 -9 Apr 2013 3 opportunity to learn and will subsequently expand if successful. In the early years following entry, firms have to find the most efficient organizational structure and determine the optimal scale at which they can be competitive. Thus, two potential factors may have an impact on a firm's probability of survival: a "learning by doing effect", which is the ability of a firm to adapt to its environment, and an "expectation effect", which is the ability of the firm to forecast the evolution of its market.
The flows of small firms entering and exiting the market each year are very important as these small firms represent the large majority of firms. In 2006, 99.9% of the nearly 26 million firms in the U.S. were businesses with fewer than 500 employees, and 97.5% were businesses with 20 employees or fewer (Gu et al., 2008) . The figures are substantively identical for France. The importance of the creation of new firms explains why, in all OECD countries, public authorities have developed programs to finance and assist new small firms. All of these programs aim at supporting new or existing small firms. Gu et al. (2008) single out sixteen main programs in the U.S.: nine are devoted to assistance (entrepreneurship and management education, consulting, services), two to loan supply and credit guarantee, two to grants, and three are jointly devoted to business assistance and loan supply. Most of these programs target people who are considered as disadvantaged in economic competition because of their ethnic origin, their gender or their geographical location. Despite their policy importance, such programs have not been evaluated using the most rigorous methods to ensure that causal program effects are correctly measured. The main obstacles to reliable evaluations of these programs are the small sample sizes of firms that are studied, the firms' low response rates to surveys, and weak evaluation methodologies.
The following studies use econometric methods that are designed to eliminate selection bias and evaluate whether the difference in the outcomes can be attributed to public support. Pfeiffer and Reize (2000) study the effect of public subsidies on survival of firms created by unemployed people in eastern and western Germany. Unexpectedly, estimations show that the firms created by unemployed people that receive public support in eastern Germany have a lower probability of survival than do those firms that receive no support. The same pattern is not observed for western Germany. The authors explain this paradoxical result for eastern Germany by a "cash and carry effect": some people receiving public subsidies when creating their businesses only want to get the financial support and close their business soon after. However, Pfeiffer and Reize (2000) analyze business survival one year after creation. Almus (2001) studies the same sample of firms but extends the period to five years. He finds that, in eastern Germany, firms' survival and employment growth are positively related to the receipt of public subsidies. According to his conclusions, five years after firm creation, the effect of public support overcomes the cash and carry effect. Oh et al. (2009) evaluate the effect of the credit guarantee policy in South Korea, which was intended to support small and medium firms following the 1999 financial crisis. Their results show that credit guarantees positively influence firms' survival rate and employment but not their investment and productivity growth. Using French data, Crépon and Duguet (2003) study the impacts of capital subsidies from public administration and loans from banks on firms created in 1994 during the subsequent three years. The main public subsidy is a lump sum 1 that is granted to unemployed people who start a new business. They estimate a multinomial logit model of the financial structure of each new business distinguishing between public subsidies, bank loans and a combination of both. Then they use a matching process to compare firms' survival according to their financial resources. They find a positive effect of this subsidy on survival of new firms created by both short-term and long-term unemployed people. In addition, bank loans alone have no positive effect, but they reinforce the effect of public subsidies on firm survival.
What public financial support is given to new firms in France?
In this paper, we use a large sample of new firms that is representative of all firms that were created in France in 1998, including firms consisting of one self-employed person. When starting their businesses, 34.5% of new entrepreneurs received public financial support; 22.2% were subsidized by the ACCRE program (Aide aux Chômeurs Créant ou Reprenant une Entreprise). This is a special public support program for unemployed people who create or take over a firm. The remaining 12.3% of new entrepreneurs received subsidies or tax reductions (exemptions) from local or regional authorities.
Two categories of new entrepreneurs are eligible for the ACCRE: unemployed people who receive public unemployment benefits before starting their businesses and people who receive social income from the public administration. In 1998, the ACCRE was devoted to persons who created a firm, whatever the legal status of their firm and the entrepreneur's personal status (according to French legislation, he or she can be a wage earner, a professional, or an employer). Any applicant to the ACCRE must complete a form that is sent to the district labor administration. The labor administration controls the conditions of eligibility of the applicant and evaluates the survival and profitability prospects of the proposed project. For those who are entitled to the ACCRE, there are two advantages. First, from the creation of their business, they are fully exempted from paying social contributions for one year 2 . In addition, those who are entitled to social income continue to receive it during a period of six months following the creation of their business. During the next six months, their business income is taken into account to revise the amount of the social income. This second form of support is important because during the first six months, and to a lesser degree during the first year, the entrepreneur receives an income each month that is similar to a subsidy and is the equivalent of 50% of the minimum wage (for a single person). This income can increase to 100% of the minimum wage if the entrepreneur is married with two or more children.
The ACCRE is a form of public support that is granted at the very beginning of the business for a one-year period. It takes the form of a social contribution for the people who received unemployment benefits before starting their business and the payment of a social income for those who were already entitled to this income. Furthermore, if the business does not succeed, eligible people retain their rights to unemployment benefits and social income (i.e., during the operation of the business, the payment of these benefits is interrupted but not suppressed). Therefore, the ACCRE is a real incentive for the unemployed to create their own firms. It is one of the instruments of public policy that aims at reducing unemployment in the French economy. First, it aims at suppressing any barriers to firm creation because new entrepreneurs do not lose their rights to social benefits even if their new business fails. In addition, they can take advantage of a one-year exemption from social contributions when starting their business and, under certain conditions, can still receive support from social income programs.
The ACCRE is a form of support that we call "operating subsidies" to distinguish it from capital subsidy programs, where a lump sum is granted when the business starts. However, these contribution cuts must be carefully distinguished from the programs of social contribution reduction for low wage earners that have been implemented in France since the middle of the 1990s. In these programs, the social contribution cuts are focused on low-paid jobs and are in force for a long period of time. They aim at creating low-paid jobs through the substitution between unskilled and skilled workers and reducing the prices of goods and services produced by industries that employ a high proportion of low-paid workers.
New entrepreneurs who were already employed before starting their businesses are not entitled to the ACCRE, but they are able to benefit from different tax cuts and exemptions that are usually decided at the local or regional level 3 . They represented 12.3% of all new entrepreneurs in 1998. While the conditions of eligibility for these supports are clearly different from the ACCRE, from an economic point of view they also concern tax cuts, which can be compared to public operating subsidies. 
The Data
In this paper, we use an original and rich statistical dataset created by matching two data sources from INSEE (the French Institute of Statistics): an entrepreneur survey (SINE) and a database (FICUS).
The data sources
The objective of the SINE ("système d'information sur les nouvelles enterprises") survey is to follow a generation of newly created firms over a period of five years. We concentrate on the 1998 cohort (all the firms were created during the first semester). Our sample consists of 30,000 firms and is representative of all firms created during this period. Sample firms were surveyed three times: early in the entry process, three years after firm creation and five years after firm creation. The firms surveyed operate in the manufacturing, construction, trade and services sectors (except financial activities). SINE includes microfirms, in particular those in the services sector, which represent the majority of start-ups: nearly 60% of new firms are created in the trade and other services sectors (see Table 2 ). More than 85% of firms in the sample have one or two jobs, including firms made up of only one self-employed person 4 . We only retained "ex-nihilo creations" -that is, firms that use new means of production -in our sample (i.e., a new store or a new firm that did not exist before 1998 and that produces goods or services).
Firm datasets (FICUS) give information for all firms that are subject to the two major tax regimes. These regimes cover virtually the entire productive system, representing roughly 95 percent of taxable firms in terms of sales. The data were kept for the period of 1998-2006. For each year, we have a sample of approximately 2.5 million firms. The datasets mostly contain various economic situation indicators, e.g., value-added, capital investment, profits, and turnover. 
The matched database
After matching, the database contains 10,570 newly created firms. It contains an important amount of information, including both entrepreneur and firm characteristics (economic and financial variables), and gives the opportunity to follow firms from birth to potential death between 1998 and 2006. Some firms created in 1998 only appear in FICUS in 1999 due to delays in administrative record keeping. In contrast, some firms are still recorded even after they have failed. We delete all such firms. We concentrate on entry without considering takeovers or juridical transformations. Due to recording problems, some firms disappear for one year within the period but exist in both the year before and the year after. These firms are also dropped. Table 3 presents the number of firms in the database over the 1998-2006 period. It shows that 56.6% of firms survived five years and 46.1% eight years after their creation. These results are consistent with the literature (Bartelsman et al., 2003) . Considering only subsidized firms, 61.6% survived five years and 50.7% survived eight years after their creation. Based on Table 2 , it appears that operating subsidies help firms to survive. However, halshs-00809709, version 1 -9 Apr 2013 8 as entrepreneurs who receive operating subsidies are chosen based on observable or unobservable characteristics, these characteristics could explain the difference in survival rates. 
Econometric Strategy
In this paper, we evaluate the effect of operating subsidies on firm survival and economic performance. Entrepreneurs who receive start-up subsidies are not randomly distributed: the public administration decides to grant subsidies based on entrepreneurs' profiles and project prospects. Thus, subsidized start-ups face a selection process that depends on entrepreneurs' characteristics (education, professional skills, previous status on the labor market, initial amount of capital). To control for this selection bias, we estimate propensity score matching (PSM) models (Rubin, 1974; Heckman et al., 1999) . The aim of these models is to build a control group from the population of entrepreneurs who do not get start-up subsidies and to ensure that this control group is as similar as possible (with respect to observable characteristics) to the group of entrepreneurs who get start-up subsidies.
With our database, we identify the subsidized firms in 1998 (the treated group, indicated by a dummy variable PB1998 = 1). The impact of operating subsidies on firm survival is measured with the outcome variable yi. Each firm presents two possible results: y0 (if PB1998 = 0) and y1 (if PB1998 = 1). The effect of subsidies on firm survival (C = y1−y0) is unobservable and individual (its distribution is consequently unidentifiable) because y1 and y0 are never simultaneously observed. Only the realized result is observed: Y = y1PB1998+y0(1−PB1998). Y denotes the firm survival rate or firm performance criteria (turnover, profitability, apparent labor productivity, apparent capital productivity, value-added growth and employment growth). Let Yi be the vector of resulting variables: Yi = (Di). D denotes whether or not the firm exits. The unique couple (Y, PB1998) is observed for each firm, and when latent variables of result are independent from treatment, i.e when the treatment is random, the average effect on the treated firms Ctreated = E(y1 − y0|PB1998=1) can be identified. The identification condition is based on observable characteristics X (control variables). From the available literature on firm survival, we choose two types of control variables. First, we use "common" firm characteristics (size, sector of activity, region). Second, we control for entrepreneur characteristics (gender, age, education, etc.) . If too many halshs-00809709, version 1 -9 Apr 2013 control variables are used, finding a counterfactual can be difficult. In addition, independence conditional to the set of variables X is equivalent to independence in relation to propensity score P(X) corresponding to a one-dimensional summary of matching variables and estimating the probability of being exposed to treatment conditionally to these variables (Rubin and Rosenbaum, 1983) : (y0, y1) ┴ PB1998|P(X)). Moreover, we impose a maximal distance between propensity scores of the treated firms and their neighbors and a common support condition (see Figure 1 in the Appendix). First, we implement a logit model to estimate propensity scores. In a second step, several matching methods can be used: kernel matching, nearest-neighbor, radius matching or interval matching (see Caliendo and Kopeinig, 2008 , for a detailed presentation of these methods). In our dataset, approximately one third of firms are subsidized, so we use the nearest-neighbor method with replacement (the robustness of our results is tested using other methods).
Results
The likelihood of receiving operating subsidies is explained with a logit model. Table  A1 in the Appendix reports estimates. The model contains variables representing entrepreneurs' characteristics (gender, age, nationality, education, professional skills, labor market status before creating the firm: employee, unemployed or inactive), initial amount of capital and financial resources (bank loans, personal resources, other types of loans and paidup capital from other companies or specific organizations) and a few firm characteristics (sector, location and franchise). The results of the logit model show that the oldest people have a lower probability of receiving operating subsidies. In addition, French entrepreneurs are favored in receiving subsidies in comparison with foreigners (both European and nonEuropean). The likelihood of receiving operating subsidies does not depend on the entrepreneur's gender. People who were employed before starting their business have the lowest probability of receiving public support. Moreover, formerly inactive persons are less likely to get this support than short-term and long-term unemployed persons are. These results are not surprising if we consider the French regulation concerning public support of start-up firms (presented in section 3 above). Entrepreneurs who had already started another firm prior to 1998 are less likely to be granted public support than are those who are starting their first business. Moreover, high initial amounts of capital and financing from personal resources or bank loans are significantly and positively correlated with operating subsidies. The location of a firm outside Paris and the surrounding region increases the probability of obtaining operating subsidies. Compared with the building industry, entrepreneurs in the trade, transportation and services sectors are less likely to receive subsidies. Table 4 reports the matching estimates (average treatment on the treated, ATT) of the effect of operating subsidies on firm survival at different periods of time (one-year, two-year, four-year, six-year and eight-year periods). The variable of interest is the survival rate. The first column presents the period; the second and third columns give the survival rates of the treated and the control groups; the fourth column gives the ATT estimates (difference between the two preceding columns); and the fifth column presents standard errors. Table A2 in the Appendix shows the results of the balancing test for the first model. It confirms the validity of the matching method, which reduces the bias by approximately 90% for almost all of the variables. The balancing test measures the 'similarity' of observations remaining after the matching process. Columns (2) and (3) indicate the means of each variable prior to matching for the treated and untreated groups, respectively, and column (4) gives the mean for the untreated group after matching. Column (5) indicates the bias reduction.
The effect of operating subsidies on firm survival
We find that operating subsidized firms are more likely to survive than other firms at each duration, except for the one-year and two-year periods. Such a difference between the short-term and long-term effects of public support on firm survival has already been found in research aiming at evaluating the efficiency of these policies (see above in Section 2 our comments on Pfeiffer and Reise, 2000) . For France, in 1998, we must consider that the main public support given was not a lump sum (which can cause the "cash and carry effect") but operating subsidies that are granted for one year. In particular, this is the case for new entrepreneurs who are entitled to social income and who continue to receive it for one year. After running their business for a year, if their business income is lower than their social income, it is in their interest to give up their business to remain entitled to receive their social income.
The case of unemployed people is more complex because their unemployment benefits are no longer paid when they start their business. However, they have no social contribution to pay, an advantage that they lose after one year. In addition, if they give up their business, they are again entitled to unemployment benefits because their right to these benefits is 'deferred but not suppressed' when they start their business. Here, again, if their income from their business is low, it is in the unemployed person's interest to close the business. It is noteworthy that the right to deferred unemployment benefits, which is an incentive to start a new business, is also an incentive to give it up if the entrepreneur's short-term expectations are not fulfilled.
However, it is remarkable that in the long run (until eight years after the start-up's creation) the impact of operating subsidies on firm survival is still positive. This impact can be explained by the very small sizes of the start-up firms that are included in our sample 5 . More than 25% of start-up firms have capital of less than 4000 Euros. Operating subsidies amount to more than this if the entrepreneur is entitled to a minimum social income. For micro-firms, operating subsidies may be a supplement to a very small initial capital and a substitute for credit rationing. Sources: FICUS 1998 -2006 and SINE 1998 Notes: Stars indicate statistical significance at the 10% (*), 5% (**) and 1% (***) levels, respectively. Table 5 presents the estimations using the PSM kernel method of the impact of operating subsidies on different subsamples of firms (with bank loans, without bank loans, receiving subsidies other than the ACCRE, receiving the ACCRE only) over the 1998-2006 period. Like Crépon and Duguet (2003) with French data, we find that firms with bank loans have the highest probability of survival, be they subsidized or not. This result is not surprising considering Blanchflower and Oswald's (1998) statement about "secured loans (i.e., with collateral) that are a rational response by bankers to imperfect knowledge about the different projects". That is, bankers finance the projects with the best chance of success and, as a consequence, select projects with specific characteristics. Unsurprisingly, we also find that operating subsidies coupled with bank loans allow firms to survive longer. If we decompose operating subsidies into the ACCRE and other subsidies (granted by local or regional authorities), we find that both kinds of public support have a positive impact on firm survival. It is also noteworthy that the group that only receives the ACCRE (without bank loans) has a relatively low probability of surviving after eight years, but the ACCRE has the highest impact on firm survival. FICUS 1998 -2006 and SINE 1998 Notes: Stars indicate statistical significance at the 10% (*), 5% (**) and 1% (***) levels, respectively.
The effect of operating subsidies on firm performance
Even if subsidized firms survive longer, we do not know the nature of the effect of these subsidies on efficiency and profitability. Indeed, operating subsidies can lead less productive firms to remain in the market. Table 6 presents PSM estimations on firm turnover over the eight-year period. A significant effect is found on the turnover level, specifically its absolute variation but not its growth rate during this period. Employment growth is the second indicator with significant results (not reported here). Operating subsidies allow firms to hire more wage earners. However, this result must be interpreted cautiously because there are two different components of this evolution. First, some self-employed persons may become wage earners as the firm grows, and second, new jobs may be created. Moreover, no significant effect was found on other performance criteria (apparent labor productivity, apparent capital productivity, profitability and value-added growth) in terms of either absolute variations or growth rates. To sum up our results, operating subsidies for the first year of a firm's operation enable more firms to survive after a period of eight years and to hire more wage earners. However, if we consider different efficiency and profitability indicators, firms that receive public support do not perform differently than others. They do not lag behind the unsubsidized firms because in the long run, most firms that are less efficient than average have been eliminated from the market, be they subsidized or not. FICUS 1998 -2006 and SINE 1998 Notes: Stars indicate statistical significance at the 10% (*), 5% (**) and 1% (***) levels, respectively. Table 7 represents the operating subsidy effects estimated by three alternative PSM models: (i) We use a nearest-neighbor method without replacement; that is, we use one and only one firm from the control group to correspond to a treated one. (ii) In the NearestNeighbor method, we diminish the caliper from 10 −4 to 10 −3 . This modifies the size of the common support of both distributions. Even if this support is larger than in the previous situation, the significantly positive effect of start-up subsidies remains. (iii) We use a kernel matching method that uses weighted averages of all individuals in the control group to construct the counterfactual outcome. All alternative models confirm the results of our preferred model that operating subsidies allow more firms to survive.
Tests of robustness
We also run a biprobit model of simultaneous equations explaining the receipt of startup subsidies in the first equation and estimating survival in the second one. We use bank loans as an instrument as they are highly correlated with the receipt of subsidies. The first equation presents results similar to those of the logit of the PSM first step. The second probit shows that start-up subsidies have a significantly positive impact on survival: subsidized firms are more likely to survive than others. At the same time, the greater the initial amount of capital, the higher the firm's probability of survival. Residuals in the model of start-up subsidies are negatively correlated with the residuals in the model of firm survival. Thus, subsidies are allocated to entrepreneurs to start up firms that, all other factors being equal, are less likely to survive than are those that do not receive start-up subsidies. halshs-00809709, version 1 -9 Apr 2013 Sources: FICUS 1998 -2006 and SINE 1998 Notes: Stars indicate statistical significance at the 10% (*), 5% (**) and 1% (***) levels, respectively.
Concluding remarks
In this paper, we create an original and rich statistical dataset by matching two data sources including the characteristics of entrepreneurs who created firms in 1998 in France and economic and financial variables related to these firms over the 1998-2006 period. We evaluate the effect of operating public subsidies on firm survival and on firm performance. As the distribution of entrepreneurs who get start-up subsidies is not random, we face a selectivity process depending on entrepreneurs' characteristics. To control for this selection bias, we use propensity score matching (PSM) models.
Our results first show that firms that received operating subsidies for one year are more likely to survive after their first two years of life. Second, bank loans increase the probability of firm survival, be they subsidized or not. Third, operating subsidies allow firms to increase their turnover and their employment of wage earners. However, we find no significant effect on the profitability and the efficiency of their factors of production.
Finally, the long-term effect of the operating subsidies is significant. Higher firm survival and turnover and job creation are obtained at a rather limited cost to the public administration. Indeed, these subsidies are partly counterbalanced by the unemployment benefits that are saved when unemployed people start a business. In addition, these subsidies prove to be effective for the social groups that are particularly targeted by the ACCRE program.
Some weaknesses remain to be corrected in the future. First, to take into account economic and financial variables each year and increase the amount of information we use for our econometric estimation, we have to implement discrete duration models. Second, the ACCRE changed at the beginning of the 2000s. With subsequent waves of the SINE survey (2002 and 2006), we will be able to test the effect of the ACCRE reforms on firm survival. Moreover, in these new surveys we know the exact date of firm failure, which will enable us to implement continuous duration models. 
